To obtain an insight into the transcription factor (TF)-dependent regulation of epiblast stem cells (EpiSCs), we performed ChIP-seq analysis of the genomic binding sites in EpiSCs of five major TFs, ZIC2, OTX2, SOX2, POU5F1, and POU3F1, using biotinylated TFs, identifying the following new features: (1) The genomic domains of megabase scale rich in ZIC2 peaks and genes, and those rich in POU3F1 but sparse in genes, alternate in EpiSCs, reflecting the clustering of regulatory regions that act in short-and long-ranges, which involve binding of ZIC2 and POU3F1, respectively. (2) Mouse embryonic stem cells (ESCs) are established from the inner cell mass (ICM) of lastocyst and sustains pluripotent state. In contrast, ICM loses pluripotency gradually along the development in vivo. These results strongly suggest that some molecular events should take place to capture the sustainable pluripotency of ESCs. We tried to reveal the molecular mechanism underling the establishment of sustainable pluripotency of ESCs.
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Mouse embryonic stem cells (ESCs) are established from the inner cell mass (ICM) of lastocyst and sustains pluripotent state. In contrast, ICM loses pluripotency gradually along the development in vivo. These results strongly suggest that some molecular events should take place to capture the sustainable pluripotency of ESCs. We tried to reveal the molecular mechanism underling the establishment of sustainable pluripotency of ESCs.
First, we confirmed that pluripotent state could be maintained under the serum-free medium containing only low concentration of GSK3 inhibitor and LIF (LowGiL condition). The ESCs cultured under the LowGiL condition, hereafter LowGiL-ESCs, expressed pluripotent markers and contributed to chimeric embryos, including germ cells at comparable levels to the ESCs cultured under the 2iL condition (2iL-ESCs). However, LowGiL condition was insufficient to establish ESCs, which was due to the spontaneous differentiation during the culture. Although there was not significant difference in colony morphology, the expression levels of pluripotent markers (Nanog, Oct4 and Sox2) were significantly decreased in the LowGiL condition than that in the 2iL condition at day 7 of culture. Meanwhile, culture of blastocyst cells during the first 3 days under the 2iL condition brought about the pluripotent state and subsequent stable pluripotency even under the LowGiL condition. Transcriptome analysis of ICM and 3-dayscultured ICM under the 2iL condition revealed the significant upregulation of the pluripotent markers, including Sox2 and Nr0b1. Considering that up-regulation of these genes was not observed with the LowGiL-condition, it is quite likely that these activations are the molecular basis of the induction of sustainable pluripotency. Pharmaceuticals and chemicals are primarily metabolized in the liver. Drug-induced liver injury (DILI) remains a leading cause of new drug withdrawal from human clinical trials. Therefore, a hepatic platform mimicking liver physiology is perceived for drug development. Hepatocytes differentiated from human embryonic stem cells (ESCs) or human induced pluripotent stem cells (iPSCs) are expected to be useful for the prediction of DILI in drug development. However, the actual applicability is hampered by the limited availability of metabolically functioning hepatocytes derived from human pluripotent stem cells (PSCs). In order to generate hepatocytes expressing drug-metabolizing enzymes from PSCs that would be applicable for drug hepatotoxicity testing, the current work tried to enhance metabolic function of ESC-derived hepatocytes via employing microRNAs differentially expressed in primary human hepatocytes. We initially setup protocols to differentiate human ESCs and iPSCs to hepatocyte-like cells. MicroRNA expression profiling and real-time quantitative PCR analysis were then conducted in PSC-derived hepatocyte-like cells and primary human hepatocytes. 24 miRNAs we found to express at high levels in primary hepatocytes compared to PSC-derived hepatocyte-like cells. We validated expression of seven miRNAs including hsa-miR-664a-3p, hsa-miR-194-3p, hsamiR-29c-5p, hsa-miR-4662a-5p, hsa-miR-885-5p, hsa-miR-126-5p, hsa-miR-122-3p and found transfection of hsa-miR-194-3p, hsamiR-126-5p, and hsa-miR-122-3p can significantly enhance the expression levels of the metabolizing enzymes such as CYP1A2, CYP2C9, UGT1A9, UGT2B4, and promote these enzymes activity in both HepG2/C3A cells and PSC-derived hepatocyte-like cells. Hopefully, the findings from the current work can lead to develop a strategy that can enhance metabolic function of PSC-derived hepatocyte-like cells. And these PSC-derived hepatocyte-like cells can be used for the prediction of DILI in drug development in the near future. Stem cells require different type of supporting cells, niches, to control their maintenance and differentiation; however, little is known about how those niches are formed. Here, we report that in the development of the Drosophila ovary the anterior-posterior Hedgehog (Hh) signaling gradient sets differential cell affinity for somatic gonadal cells (SGPs) to architect the ovary and specify intermingled cells (ICs), which contribute to both germline stem cell (GSC) maintenance and differentiation niches, thus maintaining GSC homeostasis throughout life. Terminal filaments, stacks of disc-shaped cells, locate anteriorly of the gonad and produce Hh. Hh-receiving SGPs posterior to terminal filaments express low-level E-cadherin, adapt stromal IC fate and intermingle with PGCs. In contrast, SGPs away from terminal filaments with weak Hh signaling display high-level E-cadherin expression and become epithelial basal cells. We also report that Traffic Jam (Tj, orthologous of a large Maf transcription factor in mammals) is a novel target of Hh signaling in ICs to suppress E-cadherin expression. Our results here demonstrate the role of Hh signaling in niche establishment via the control of cell-cell affinity to segregate somatic cell lineages for their differentiation, and that may be generally used in other organs to generate stem cell niches. Emphysema is one feature of chronic obstructive pulmonary disease (COPD), which is characterized by the loss of alveolar structure, airspace enlargement and pulmonary regeneration impairment. In the progression of emphysema, inflammatory cells infiltration into lung, proteolytic and anti-proteolytic activity imbalance, oxidative stress and lung epithelial cells apoptosis are played critical roles. Although mesenchymal stem cells (MSCs) showed a promising pluripotent potential, a variety of micro-environmental mediators in damaged lung affected precisely differentiated of engrafted cells that may influence the therapeutic efficacy for the repair of damaged lung. In this study, we aimed to identify the effectiveness of emphysema transplantation therapy by using lung epithelial progenitors pre-differentiation on amniotic fluid mesenchymal stem cells (AFMSCs) that may improve precise integration and complete their differentiation. Lung epithelial progenitors predifferentiation was achieved in EGFP-expressing AFMSCs under an optimal pre-differentiated condition. Resulting in a yield of approximately 20% thyroid transcription factor (TTF-1) + lung epithelial progenitors from AFMSCs in a 7-day period. Furthermore, the predifferentiated AFMSCs were intratracheally instilled into porcine pancreatic elastase (PPE)-induced emphysema mice at day 14, and cellular, molecular and pathological changes were assessed at 6 weeks after PPE administration. Transplantation of lung epithelial progenitors pre-differentiated AFMSCs integrated into the lung alveolar structure and expressed surfactant protein (SPC) or TTF-1 (markers of alveolar epithelial type II or early lung epithelium progenitor cell, respectively). A reduction of matrix metalloproteinases (MMP-9 and TIMP-1), and increment elastic fiber content were detected in the pulmonary tissue expression. Histopathologic examination observed a significant amelioration in the mean linear intercept in the pre-differentiated AFMSCs transplanted groups. We conclude that transplantation of lung epithelial progenitors pre-differentiated AFMSCs enhanced local regeneration of the lung alveolar epithelium and subsequently alleviated emphysema in mouse model. In the adult mammalian brain, new neurons are continuously generated from neural stem cells (NSCs) in the subventricular zone (SVZ)-olfactory bulb (OB) pathway and the subgranular zone of the dentate gyrus (DG). Previous studies show that NSC properties and neurogenesis are regulated by extrinsic and intrinsic factors. YAP, a core component of the Hippo pathway, promotes cell proliferation and inhibits differentiation in embryonic neural progenitor cells. However, the role of YAP in postnatal NSCs remains unclear. We found that YAP was expressed in NSCs isolated from postnatal day seven (P7) mouse SVZ. Forced expression of YAP promoted NSC maintenance, proliferation, and inhibited differentiation, whereas loss of YAP by RNA interference or conditional knockout inhibited NSC maintenance and promoted neuronal differentiation. Mechanistically, we found that thyroid hormone receptor interacting protein 6 (TRIP6) recruited PP1A/2A and inhibited the Hippo pathway through decreasing the phosphorylation of Lats1/2, which in turn increased YAP protein level in nuclei and promoted trans-activation of YAP. Furthermore, we found that TRIP6 promoted NSC maintenance, cell proliferation, and inhibited differentiation through YAP. Our findings demonstrate a novel interaction between YAP and TRIP6, and thus provide a model of regulatory network during postnatal neurogenesis in the SVZ-OB pathway. Lgr5+ stem cells are crucial to gut epithelium homeostasis, however, how these cells are specified and maintained are unclear. Here we report that deletion of the zinc finger HIT-type containing 1 (Znhit1) in intestinal epithelium ablates Lgr5+ stem cells thus disrupts intestinal homeostasis postnatal establishment and maintenance. Mechanistically, Znhit1 mediates the incorporation of histone variant H2A.Z into TSS region of genes involved in Lgr5+ stem cell fate determination, including Lgr5, Clic6, Tgfb1 and Tgfbr2, for subsequent transcriptional regulation. Consistently, we show that genetic deletion of H2A.Z significantly suppresses Lgr5 expression and mimics the Znhit1-deficient phenotype. These results demonstrate that Znhit1/H2A.Z is essential for Lgr5+ stem cell specification and intestinal homeostasis maintenance. Our findings also open a new frontier to investigate the dominant roles of Znhit1/H2A.Z in controlling mammalian organ development and tissue homeostasis in vivo. Teleosts, such as the Japanese ricefish medaka (Oryzias latipes), grow post-embryonically for their entire life, which is mediated by
